Abstract-Based on a modifled Bernoulli-Gaussian model, we propose an adaptive maximum-likelihood channel equalizer, which is a block signal processing algorithm, for the detection of binary sequences transmitted through an unknown slowly time-varying channel. Both computational load and storage required by the proposed adaptive channel equalizer are linearly rather than exponentially proportional to the size of signal processing block. A simulation example is provided to support that it can simultaneously track the variation of slowly time-varying channels and detect unknown binary sequences well.
I. INTRODUCTION Estimating a desired signal ~( j )
from a given set of noisy data {~( j ) , j = 1,2, ..., N } based on the convolutional model 48 = P ( j ) * v(i) + . (j) (1) is a deconvolution problem where n ( j ) is white Gaussian noise with variance U: and v ( j ) is the impulse response of a linear time-invariant signal distorting system which corresponds to such as the source wavelet in seismic deconvolution, the channel impulse response in channel equdization and the vocal-tract impulse response in speech andysis/synthesis.
Kormylo and Mendel [l-31 proposed a BernoulliGaussian (B-G) model, which has been used in seismic deconvolution, for a sparse spike sequence with random amplitudes as P ( j ) = a . n ( j ) (2) where ~( j )
is a zero-mean white Gaussian random sequence with variance where q ( j ) = -1 or q ( j ) = 1 with equal probability. Then they [9] proposed a B-G model based maximum-likelihood (ML) channel equalizer for the detection of binary sequences (modeled as (4)) assuming that the channel impulse response u ( j ) is known a priori. It not only works as well as but also requires smaller computational load and storage than some well-known maximum-likelihood (ML) channel equalizers such as [lo-121. In this paper, we propose an adaptive B-G model based ML channel equalizer for the detection of binary sequences (modeled as (4)) transmitted through an unknown slowly time-varying channel.
AN ADAPTIVE B-G MODEL BASED ML CHANNEL EQUALIZER
The new adaptive B-G model based ML channel equalizer is a block signal processing algorithm. Let the size of signal processing block be 2L and the contiguous blocks
and then the next block of z(j), j = k+L, k+L+l, ..., k+ 3L -1, is processed to yield a(k + l ) , ..., a(k + 2L -1). p^(j) for j 2 k + 2L are obtained so on and so forth.
Assume that, within any signal processing block, v ( j ) is a time-invariant pth-order autoregressive moving average (ARMA(p,p-1)) system with a system transfer function as follows: 
B. Estimation of e
Maximizing S k given by (13) with respect to Sunder the constraint (Cl) is equivalent to minimizing the following highly nonlinear objection function Estimating the system parameter with the system input p ( j ) = mq*(j) and the output z(j) based on J ( S ) is nothing but the well-known prediction error identification method [13] . We use a Newton-Raphson type iterative algorithm to search for a local minimum of J(8J and the associated a.
C. Estimation of U :
equal to zero, one can obtain Setting the partial derivative of s k with respect to U :
where we have used e(j) = E(j) for j I k-1 (see (cl)).
A SIMULATION EXAMPLE
In this section, we present a simulation example to support the proposed adaptive B-G model baaed ML channel equalizer. A time-varying channel with V ( z ) = p/ (l -a ( j ) z -l 
IV. CONCLUSIONS
We have presented a new adaptive ML channel equalizer based on the modified B G model given by (4) for the detection of binary sequences transmitted through an unknown slowly time-varying channel. It is also an adaptive block signal processing algorithm with 50% overlap based on the likelihood function s k (see (13)) under the constraint (Cl) , and it is implemented by a block component method shown in Figure 1 . We also provided a simulation example to support that it can track the variation of slowly time-varying channels well and detect unknown binary sequences well in the meantime. On the other hand, both computational load and storage required by the proposed adaptive channel equalizer are linearly rather than exponentially proportional to the size of signal processing block.
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